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Claudin-1. Our results suggest that the PKC consensus site in
the cytoplasmic C-terminus of Claudin-1 is important for its
left–right patterning function. We are currently investigating
the mechanism by which phosphorylation at T206 affects
Claudin-1 function.
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The tree-like structures of many organs, including the
mammary gland, are generated by branching morphogenesis,
a reiterative process of branch initiation and invasion from a
pre-existing epithelium. Using a micropatterning approach to
control the initial three-dimensional structure of mammary
epithelial tubules, combined with an algorithm to quantify
the extent of branching, we find that the geometry of
tubules dictates the position of branch site initiation in a
predictable manner. Using computational modeling to guide
experimental design, we show that branch initiation occurs
at sites with a local minimum in the concentration gradient
of autocrine inhibitory morphogens, such as TGF-h. These
results reveal how global tissue architecture defines the local
cellular microenvironment to control organ morphogenesis.
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The Wnt signaling pathway is regulated extracellularly
through the interactions of Wnt ligands with their receptors,
members of the Frizzled and Lrp gene families. R-spondin 2 is a
cysteine rich secreted protein capable of acting as an agonist of
the canonicalWnt signaling pathway. The footless (ftl) transgene
insertional mutation is a hypomorphic allele of the R-spondin2
gene. Transgene integration induces alternative splicing from
exon 3 into the transgene. The putative truncated product is
unable to potentiate activation of the canonical Wnt pathway in
the presence of Wnt3a. The ftl transgene insertional mutant
animals were previously reported to die at birth and possess
limb, palate, and kidney malformations (Mech. Dev. (2003)
120:597–605). The limb phenotype was exacerbated by the
absence of one Lrp6 allele. Examination of the pulmonary
system revealed varying degrees of malformation within the
cricoid cartilage of the larynx, deficiencies in tracheal ring
formation, defects in branching morphogenesis and growth of
the lung. Unlike the limb, these defects were not further impaired
by loss of one Lrp6 allele. Branching defects in the lung were
detected as early as E11.5 and were partially rescued at E11.5 by
the addition of conditioned media containing R-spondin2-
Alkaline phosphatase fusion protein to fetal lung organ cultures
prepared from ftl embryos. Sites of action and mechanisms by
which R-spondin2 regulates lung morphogenesis are under
investigation.
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